
US006643817B2 

(12) United States Patent (10) Patent N0.: US 6,643,817 B2 
Baggen (45) Date of Patent: *Nov. 4, 2003 

(54) TRANSMISSION SYSTEM WITH ADAPTIVE 4,538,234 A * 8/1985 Honda et a1. ............. .. 704/229 

CHANNEL ENCODER AND DECODER 5,014,276 A 5/1991 Bush et a1. . . . . . . . . . .. 714/704 

_ 5,164,961 A * 11/1992 Gudmundson ............ .. 375/229 

(75) Inventorl (335131" R M- J- Baggen, Elndhoven 5,668,737 A 9/1997 Iler ............................. .. 712/1 
( ) 5,699,365 A 12/1997 Klayman et a1. ......... .. 712/708 

(73) Assigneez Koninklijke Philips Electronics N‘ V‘, 5,926,232 A 7/1999 Mangold et a1. ....... .. 348/8451 
Eindhoven (NL) 6,292,516 B1 9/2001 Petsko et a1. ............. .. 375/267 

( * ) Notice: Subject to any disclaimer, the term of this FOREIGN PATENT DOCUMENTS 
patent is extended or adjusted under 35 
U_S_C_ 154(k)) by 0 day5_ JP 6309067 6/1994 ........... .. G06F/1/16 

This patent is subject to a terminal dis- * Cited by examiner 
claimer. 

(21) App1_ No; 10/200,983 Primary Examiner—David Ton 
(22) F1 d J l 22 2002 (74) Attorney, Agent, or Firm—Jack D. Slobod 

1 e : u . , 

(65) Prior Publication Data (57) ABSTRACT 

US 2003/0084391 A1 May 1, 2003 A transmission system comprising a transmitter comprising 
at least a ?rst channel encoder for encoding source symbols 

Related U-s-Apphcatlon Data into coded symbols and for setting at least one coding 

(63) Continuation of a lication NO 09/316 996 ?led on Ma property thereof, and a further channel encoder for encoding 
24 1999 now PaEpNQ 6 460 1'58 ’ ’ y the at least one coding property of the at least ?rst channel 

7 7 _ _ 7 _ _ encoder; and a reciever comprising at least a ?rst channel 

(30) Forelgn Apphcatlon Pnonty Data decoder for deriving reconstructed source symbols from the 
May 26, 1998 (EP) .......................................... .. 98201736 coded symbols received from the transmitter and a further 

(51) Int Cl 7 H03M 13/00 channel decoder for obtaining the at least one coding prop 
(52) U Ci """""""""""""""""""" /774_ 714/752 erty by decoding the encoded coding property; Wherein the 

.l l l """""""""""""""""""" " _’ _ receiver is capable of setting the at least one coding property 

(58) Fleld of Search """"""""" 232/272 of the at least ?rst channel decoder according to the at least 
’ ’ one coding property and the transmitter is capable of trans 

(56) References Cited mitting~ the encoded coding property to the receive over a 
transmission channel. 

U.S. PATENT DOCUMENTS 

4,313,194 A * 1/1982 Maitre et a1. ............... .. 370/69 4 Claims, 2 Drawing Sheets 

4 8 
MOBILE / 40 10 42 BE @ l @ ,1 

r- _ _ ' _ _ — _ 2 I-“lT____'h_—-l FIT‘- _ _ _ _ _ __‘___‘| 

I as I I Ru" I 'II/ 48 I 
| 36 ' BCU I UP | BDII 2 1 l I I | 

I \IV I _ II LINK II _IV III V I I 
ISPEECH SPEECH CHANNEL “37 * Iiii' _ 43 “ 9111119. I BFI 951119.569“, 
I INPUT “C0068 ‘ 399E? ,____ QEQQQEB : ,QEQQDEFI OUTPUT| 

/ 1 B l 
. 2 | MMDu I I 2 Q Q ' U 

I R“ l Qd I I 44 III “ d 1-9/16 I 
I 32 l I A08 46 D I I F f/QICIRLI‘ SYSTEM I 
I 34‘ Q Cd Rd‘ ACM I GSM I u I ' I / u Dd W 
I I I RADIO I I I I 20 22 24 I 

I sIo L ZIB WW I SYSTEM I (III |_é7¢_I_ I ISIT 1 HII2 Rd IBD I 
I I l 14 —’II"_ ———— —— I I 

ISPEECH $151592 EHZIIIIEL ' _ _ _ _- 911111119 ' 299E, EPEECHI 
|0UTPUT_DECODER‘— DECODER ____- A CODE“ I I‘ I2‘, CODER INPUT I 
I A BFl A ____ _... /‘ A I I 

I F lie 25 ' ' AUX 27 I II ESC ‘ BCu I | 80d I l SEQ 

IITI-F R6‘ 2 I W II I ‘18 l :I I 
I I I l l I 31 26 I 13 | 
L ____________ "91-1 L91 ____ .__J L _________ __1 







US 6,643,817 B2 
1 

TRANSMISSION SYSTEM WITH ADAPTIVE 
CHANNEL ENCODER AND DECODER 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This is a continuation of application Ser. No. 09/316,996, 
?led May 24, 1999, now US. Pat. No. 6,460,158. 

The present invention relates to a transmission system 
comprising a transmitter coupled via a transmission channel 
to a receiver, in Which the transmitter comprises a channel 
encoder for encoding source symbols into coded symbols, 
and in Which the receiver comprises a source decoder for 
deriving reconstructed source symbols from the coded sym 
bols received from the transmission channel, the transmis 
sion system comprising coding property setting means for 
setting at least one coding property of the channel encoder 
and the channel decoder. 

The present invention also relates to a transmitter and a 
receiver for use in such a transmission system. The invention 
further relates to a transmission method. 

Such transmission systems can be used in applications 
Where the quality of the transmission channel shoWs con 
siderable variations. To enable a virtual error free transmis 
sion over such a transmission channel, in the transmitter the 
source symbols are encoded using a channel encoder accord 
ing a code Which has error correcting and/or error detecting 
capabilities. In the receiver the source symbols are recon 
structed by a channel decoder. Useful codes can include 
convolutional codes and several types of block codes such as 
Reed-Solomon codes. Also a combination of a convolutional 
code With a block code is often used. 

The ratio betWeen the number of source symbols and the 
number of channel symbols of such a code is called the rate 
of the code. The error correction capabilities of such a code 
depend heavily on the rate of the code. In case of a 
transmission channel With a strongly varying transmission 
quality the rate of the used channel code should be chosen 
to obtain virtually error free transmission at the Worst 
channel conditions. This leads to a loss of useful transmis 
sion capacity When the transmission quality is high. 

To prevent this loss of transmission capacity, the trans 
mission system can set the at least one coding property eg 
the rate of the channel encoder, in dependence on the 
transmission quality. It is further observed that it can be 
desirable to set the coding property of the channel encoder 
and decoder decoder in dependence of the type of source 
symbols to be transmitted. E.g. the transmission of data 
signals representing computer ?les, requires bit error rates 
beloW 10_1O, and the transmission of digitiZed speech signal 
may require bit error rates only beloW 10'“. 

The problem to be solved by the present invention is hoW 
to inform the receiver of a change of the at least one property 
of the channel encoder, in order to be able to decode it. 

To solve this problem the transmission system according 
to the present invention is characteriZed in that the trans 
mitter comprises a further channel encoder for obtaining an 
encoded coding property from the at least one coding 
property, in that the transmitter is arranged for transmitting 
the encoded coding property to the receiver, in that the 
receiver comprises a further channel decoder for obtaining 
the at least one coding property from the encoded coding 
property, and in that the receiver is arranged for setting the 
at least one coding property of the channel decoder accord 
ing to the at least one coding property. 
By using a separate channel for transmitting the at least 

one coding property, it is obtained that the transmission of 
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2 
this coding property does not depend on the (main) channel 
coding scheme Which might fail under rapidly changing 
channel conditions. Because in general the amount of infor 
mation needed to communicate the at least one coding 
property is very small, a very strong error correcting coding 
scheme can be used in the further channel encoder. 

An embodiment of the invention is characteriZed in that 
that the further channel encoder comprises a block encoder, 
and in that the further channel decoder comprises a block 
decoder. 

The use of a combination of a block encoder and a block 
decoder enables an easy decoding, in particular When the 
amount of information to be transmitted is loW. 

A further embodiment of the present invention is charac 
teriZed in that the encoded symbols are arranged in frames, 
and in that the transmitter is arranged for splitting the 
encoded coding property into at least tWo parts, and for 
transmitting said at least tWo parts in subsequent frames. 
By splitting the encoded coding property in at least tWo 

parts Which are transmitted in subsequent frames, it becomes 
possible to choose longer codeWords in order to obtain a 
further increased error correcting capability. 
A still further embodiment of the present invention is 

characteriZed in that the transmission system comprises 
transmission quality determining means for deriving a trans 
mission quality measure from the channel decoder in the 
receiver, and means for transmitting via a further transmis 
sion channel the quality measure to the transmitter. 

By using a return link from the receiver to the transmitter, 
it becomes easy to obtain a transmission quality at the 
transmitter. In a similar Way, it is also possible to use 
transmission quality dependent channel encoding on a full 
duplex link. 
The present invention Will noW be explained With refer 

ence to the draWing ?gures. 
FIG. 1 shoWs a transmission system according to the 

invention. 
FIG. 2 shoWs a frame structure use in the transmission 

system according to FIG. 1. 
The transmission system according to FIG. 1, comprises 

three important elements being the TRAU (Transcoder and 
Rate Adapter Unit) 2, the BTS (Base Transceiver Station) 4 
and the Mobile Station 6. The TRAU 2 is coupled to the BTS 
4 via the A-bis interface 8. The BTS 4 is coupled to the 
Mobile Unit 6 via an Air Interface 10. 

A main signal being here a speech signal to be transmitted 
to the Mobile Unit 6, is applied to a speech encoder 12. A 
?rst output of the speech encoder 12 carrying an encoded 
speech signal, also referred to as source symbols, is coupled 
to a channel encoder 14 via the A-bis interface 8. A second 
output of the speech encoder 12, carrying a background 
noise level indicator B D is coupled to an input of a system 
controller 16. A ?rst output of the system controller 16 
carrying a coding property, being here a doWnlink rate 
assignment signal RD is coupled to the speech encoder 12 
and, via the A-bis interface, to coding property setting means 
15 in the channel encoder 14 and to a further channel 
encoder being here a block coder 18. Asecond output of the 
system controller 16 carrying an uplink rate assignment 
signal RU is coupled to a second input of the channel 
encoder 14. The tWo-bit rate assignment signal RU is trans 
mitted bit by bit over tWo subsequent frames. The rate 
assignment signals R D and RUconstitute a request to operate 
the doWnlink and the uplink transmission system on a 
coding property represented by RD and RU respectively. 
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It is observed that the value of RD transmitted to the 
mobile station 6 can be overruled by the coding property 
sequencing means 13 Which can force a predetermined 
sequence of coding properties, as represented by the rate 
assignment signal RU, onto the block encoder 18 the channel 
encoder 14 and the speech encoder 13. This predetermined 
sequence can be used for conveying additional information 
to the mobile station 6, Without needing additional space in 
the transmission frame. It is possible that more than one 
predetermined sequence of coding properties is used. Each 
of the predetermined sequences of coding properties corre 
sponds to a different auXiliary signal value. 

The system controller 16 receives from the A-bis interface 
quality measures QU and Q D indicating the quality of the air 
interface 10 (radio channel) for the uplink and the doWnlink. 
The quality measure QU is compared With a plurality of 
threshold levels, and the result of this comparison is used by 
the system controller 16 to divide the available channel 
capacity betWeen the speech encoder 36 and the channel 
encoder 38 of the uplink. The signal Q D is ?ltered by loW 
pass ?lter 22 and is subsequently compared With a plurality 
of threshold values. The result of the comparison is used to 
divide the available channel capacity betWeen the speech 
encoder 12 and the channel encoder 14. For the uplink and 
the doWnlink four different combinations of the division of 
the channel capacity betWeen the speech encoder 12 and the 
channel encoder 14 are possible. These possibilities are 
presented in the table beloW. 

TABLE 1 

Rx RSPEECH (kb it/S) RCHANNEL RTOTAL(kb it/S) 

O 5.5 ‘A 22.8 
1 8.1 3/2 22.8 
2 9.3 3/7 22.8 
3 11.1 1/2 22.8 
0 5.5 1/2 11.4 
1 7.0 5/2 11.4 
2 8.1 3A 11.4 
3 9.3 6/7 11.4 

From Table 1 it can be seen that the bitrate allocated to the 
speech encoder 12 and the rate of the channel encoder 
increases With the channel quality. This is possible because 
at better channel conditions the channel encoder can provide 
the required transmission quality (Frame Error Rate) using 
a loWer bitrate. The bitrate saved by the larger rate of the 
channel encoder is eXploited by allocating it to the speech 
encoder 12 in order to obtain a better speech quality. It is 
observed that the coding property is here the rate of the 
channel encoder 14. The coding property setting means 15 
are arranged for setting the rate of the channel encoder 14 
according to the coding property supplied by the system 
controller 16. 

Under bad channel conditions the channel encoder needs 
to have a loWer rate in order to be able to provide the 
required transmission quality. The channel encoder Will be a 
variable rate convolutional encoder Which encodes the out 
put bits of the speech encoder 12 to Which an 8 bit CRC is 
added. The variable rate can be obtained by using different 
convolutional codes having a different basic rate or by using 
puncturing of a convolutional code With a ?xed basic rate. 
Preferably a combination of these methods is used. 

In Table 2 presented beloW the properties of the convo 
lutional codes given in Table 1 are presented. All these 
convolutional codes have a value v equal to 5. 

15 

25 

35 

45 

55 

65 

4 

TABLE 2 

Pol/Rate 1/2 1/4 3/4 3/7 3/8 5/8 6/7 

G1 = 43 000002 

G2 = 45 003 00020 
G3 = 47 001 301 01000 
G4 = 51 4 00002 101000 
G5 = 53 202 

G6 = 55 3 
G7 = 57 2 020 230 
G8 = 61 002 
G9 = 65 1 110 022 02000 000001 

G1D = 66 

G11 = 67 2 000010 

G12 = 71 001 

G13 = 73 010 
G14 = 75 110 100 10000 000100 
G15 = 77 1 00111 010000 

In Table 2 the values Gi represent the generator polyno 
mials. The generator polynomials G(n) are de?ned accord 
ing to: 

In (1) G9 is a modulo-2 addition. i is the octal representation 
of the sequence g0, g1, . . . gwl, gv. 

For each of the different codes the generator polynomials 
used in it, are indicated by a number in the corresponding 
cell. The number in the corresponding cell indicates for 
Which of the source symbols, the corresponding generator 
polynomial is taken into account. Furthermore said number 
indicates the position of the coded symbol derived by using 
said polynomial in the sequence of source symbols. Each 
digit indicates the position in the sequence of channel 
symbols, of the channel symbol derived by using the indi 
cated generator polynomial. For the rate 1/2 code, the gen 
erator polynomials 57 and 65 are used. For each source 
symbol ?rst the channel symbol calculated according to 
polynomial 65 is transmitted, and secondly the channel 
symbol according to generator polynomial 57 is transmitted. 
In a similar Way the polynomials to be used for determining 
the channel symbols for the rate 1A4 code can be determined 
from Table 3. The other codes are punctured convolutional 
codes. If a digit in the table is equal to 0, it means that the 
corresponding generator polynomial is not used for said 
particular source symbol. From Table 2 can be seen that 
some of the generator polynomials are not used for each of 
the source symbols. It is observed that the sequences of 
numbers in the table are continued periodically for 
sequences of input symbols longer than 1, 3, 5 or 6 respec 
tively. 

It is observed that Table 1 gives the values of the bitrate 
of the speech encoder 12 and the rate of the channel encoder 
14 for a full rate channel and a half rate channel. The 
decision about Which channel is used is taken by the system 
operator, and is signaled to the TRAU 2, the BTS 4 and the 
Mobile Station 6, by means of an out of band control signal, 
Which can be transmitted on a separate control channel. 16. 
To the channel encoder 14 also the signal RU is applied. 
The block coder 18 is present to encode the selected rate 

RD for transmission to the Mobile Station 6. This rate RD is 
encoded in a separate encoder for tWo reasons. The ?rst 
reason is that it is desirable to inform the channel decoder 28 
in the mobile station of a neW rate RD before data encoded 
according to said rate arrives at the channel decoder 28. A 
second reason is that it is desired that the value RD is better 
protected against transmission errors than it is possible With 
the channel encoder 14. To enhance the error correcting 
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properties of the encoded RD value even more, the code 
Words are split in tWo parts Which are transmitted in separate 
frames. This splitting of the codewords alloWs longer code 
Words to be chosen, resulting in further improved error 
correcting capabilities. 

The block coder 18 encodes the coding property RD 
Which is represented by tWo bits into an encoded coding 
property encoded according to a block code With codeWords 
of 16 bits if a full rate channel is used. If a half rate channel 
is used, a block code With codeWords of 8 bits are used to 
encode the coding property. The codeWords used are pre 
sented beloW in Table 3 and Table 4. 

TABLE 3 

Half Rate Channel 

10 

15 

6 
calculated and added to the previously stored correlation 
value, in order to obtain the ?nal correlation values. The 
value of RD corresponding to the codeWord having the 
largest correlation value With the total input signal, is 
selected as the received codeWord representing the coding 
property, and is passed to the output of the block decoder 26. 
The output of the block decoder 26 is connected to a control 
input of the property setting means in the channel decoder 28 
and to a control input of the speech decoder 30 for setting the 
rate of the channel decoder 28 and the bitrate of the speech 
decoder 30 to a value corresponding to the signal RD. 
The channel decoder 28 decodes its input signal, and 

presents at a ?rst output an encoded speech signal to an input 
of a speech decoder 30. 
The channel decoder 28 presents at a second output a 

signal BFI (Bad Frame Indicator) indicating an incorrect 
reception of a frame. This BFI signal is obtained by calcu 

CU C1 C2 C3 C4 C5 C6 C7 . . 
lat1ng a checksum over a part of the signal decoded by a 

8 (1) 8 8 (1) (1) (1) (1) 8 (1) convolutional decoder in the channel decoder 28, and by 
1 O 1 1 O 1 O O 1 1 20 comparing the calculated checksum With the value of the 
1 1 1 1 1 0 1 1 1 0 checksum received from the air interface 10. 

The speech decoder 30 is arranged for deriving a replica 
of the speech signal of the speech encoder 12 from the 

TABLE 4 

Full Rate Channel 

CU C1 C2 C3 C4 C5 C6 C7 C8 C9 C1D C11 C12 C13 C14 C15 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 0 0 1 1 1 1 0 1 0 0 1 1 1 1 0 1 
1 0 1 1 0 1 0 0 1 1 1 1 0 1 0 0 1 1 
1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 0 

35 

From Table 3 and Table 4, it can be seen that the 
codeWords used for a full rate channel are obtained by 
repeating the codeWords used for a half rate channel, result 
ing in improved error correcting properties. In a half-rate 
channel, the symbols CO to C3 are transmitted in a ?rst 
frame, and the bits C4 to C7 are transmitted in a subsequent 
frame. In a full-rate channel, the symbols CO to C7 are 
transmitted in a ?rst frame, and the bits C8 to C15 are 
transmitted in a subsequent frame. 

The outputs of the channel encoder 14 and the block 
encoder 18 are transmitted in time division multiplex over 
the air interface 10. It is hoWever also possible to use CDMA 
for transmitting the several signals over the air interface 10. 
In the Mobile Station 6, the signal received from the air 
interface 10 is applied to a channel decoder 28 and to a 
further channel decoder being here a block decoder 26. The 
block decoder 26 is arranged for deriving the coding prop 
erty represented by the RD bits by decoding the encoded 
coding property represented by codeWord CO . . . CN, in 
Which N is 7 for the half rate channel and N is 15 for the full 
rate channel. 

The block decoder 26 is arranged for calculating the 
correlation betWeen the four possible codeWords and its 
input signal. This is done in tWo passes because the code 
Words are transmitted in parts in tWo subsequent frames. 
After the input signal corresponding to the ?rst part of the 
codeWord has been received, the correlation value betWeen 
the ?rst parts of the possible codeWords and the input value 
are calculated and stored. When in the subsequent frame, the 
input signal corresponding to the second part of the code 
Word is received, the correlation value betWeen the second 
parts of the possible codeWords and the input signal are 
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output signal of the channel decoder 20. In case a BFI signal 
is received from the channel decoder 28, the speech decoder 
30 is arranged for deriving a speech signal based on the 
previously received parameters corresponding to the previ 
ous frame. If a plurality of subsequent frames are indicated 
as bad frame, the speech decoder 30 can be arranged for 
muting its output signal. 
The channel decoder 28 provides at a third output the 

decoded signal RU. The signal RU represents a coding 
property being here a bitrate setting of the uplink. Per frame 
the signal RU comprises 1 bit (the RQI bit In a deformatter 
34 the tWo bits received in subsequent frames are combined 
in a bitrate setting RU‘ for the uplink Which is represented by 
tWo bits. This bitrate setting RU‘ Which selects one of the 
possibilities according to Table 1 to be used for the uplink 
is applied to a control input of a speech encoder 36, to a 
control input of a channel encoder 38, and to an input of a 
further channel encoder being here a block encoder 40. If the 
channel decoder 20 signals a bad frame by issuing a BFI 
signal, the decoded signal RU is not used for setting the 
uplink rate, because it is regarded as unreliable. 

The channel decoder 28 provides at a fourth output a 
quality measure MMDd. This measure MMD can easily be 
derived When a Viterbi decoder is used in the channel 
decoder. This quality measure is ?ltered in the processing 
unit 32 according to a ?rst order ?lter. For the output signal 
of the ?lter in the processing unit 32 can be Written: 

After the bitrate setting of the channel decoder 28 has been 
changed in response to a changed value of RD, the value of 
MMD‘[n-1] is set to a typical value corresponding to the 
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long time average of the ?ltered MMD for the newly set 
bitrate and for a typical doWnlink channel quality. This is 
done to reduce transient phenomena When switching 
betWeen different values of the bitrate. 

The output signal of the ?lter is quantized With 2 bits to 
a quality indicator Q D. The quality indicator Q D is applied 
to a second input of the channel encoder 38. The 2 bit quality 
indicator Q D is transmitted once each tWo frames using one 
bit position in each frame. 
A speech signal applied to the speech encoder 36 in the 

mobile station 6 is encoded and passed to the channel 
encoder 38. The channel encoder 38 calculates a CRC value 
over its input bits, adds the CRC value to its input bits, and 
encodes the combination of input bits and CRC value 
according to the convolutional code selected by the signal 
RU‘ from Table 1. 

The block encoder 40 encodes the signal RU‘ represented 
by tWo bits according to Table 3 or Table 4 dependent on 
Whether a half-rate channel or a full-rate channel is used. 
Also here only half a codeWord is transmitted in a frame. 

The output signals of the channel encoder 38 and the 
block encoder 40 in the mobile station 6 are transmitted via 
the air interface 10 to the BTS 4. In the BTS 4, the block 
coded signal RU‘ is decoded by a further channel decoder 
being here a block decoder 42. The operation of the block 
decoder 42 is the same as the operation of the block decoder 
26. At the output of the block decoder 42 a decoded coding 
property represented by a signal RU“ is available. This 
decoded signal RU“ is applied to a control input of coding 
property setting means in a channel decoder 44 and is 
passed, via the A-bis interface, to a control input of a speech 
decoder 48. 

In the BTS 4, the signals from the channel encoder 38, 
received via the air interface 10, are applied to the channel 
decoder 44. The channel decoder 44 decodes its input 
signals, and passes the decoded signals via the A-bis inter 
face 8 to the TRAU 2. The channel decoder 44 provides a 
quality measure MMDu representing the transmission qual 
ity of the uplink to a processing unit 46. The processing unit 
46 performs a ?lter operation similar to that performed in the 
processing unit 32 and 22. Subsequently the result of the 
?lter operation is quantized in tWo bits and transmitted via 
the A-bis interface 8 to the TRAU 2. 

In the system controller 16, a decision unit 20 determines 
the bitrate setting RU to be used for the uplink from the 
quality measure QU. Under normal circumstances, the part 
of the channel capacity allocated to the speech coder Will 
increase With increasing channel quality. The rate RU is 
transmitted once per tWo frames. 

The signal QD‘ received from the channel decoder 44 is 
passed to a processing unit 22 in the system controller 16. In 
the processing unit 22, the bits representing Q D‘ received in 
tWo subsequent frames are assembled, and the signal Q D‘ is 
?ltered by a ?rst order loW-pass ?lter, having similar prop 
erties as the loW pass ?lter in the processing unit 32. 

The ?ltered signal QD‘ is compared With tWo threshold 
values Which depend on the actual value of the doWnlink rate 
RD. If the ?ltered signal QD‘ falls beloW the loWest of said 
threshold value, the signal quality is too loW for the rate RD, 
and the processing unit sWitches to a rate Which is one step 
loWer than the present rate. If the ?ltered signal Q D‘ exceeds 
the highest of said threshold values, the signal quality is too 
high for the rate RD, and the processing unit sWitches to a 
rate Which is one step higher than the present rate. The 
decision taking about the uplink rate RU is similar as the 
decision taking about the doWnlink rate RD. 

Again, under normal circumstances, the part of the chan 
nel capacity allocated to the speech coder Will increase With 
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8 
increasing channel quality. Under special circumstances the 
signal RD can also be used to transmit a recon?guration 
signal to the mobile station. This recon?guration signal can 
e.g. indicate that a different speech encoding/decoding and 
or channel coding/decoding algorithm should be used. This 
recon?guration signal can be encoded using a special pre 
determined sequence of RD signals. This special predeter 
mined sequence of RD signals is recognised by an escape 
sequence decoder 31 in the mobile station, Which is arranged 
for issuing a recon?guration signal to the effected devices 
When a predetermined (escape) sequence has been detected. 
The escape sequence decoder 30 can comprise a shift 
register in Which subsequent values of RD are clocked. By 
comparing the content of the shift register With the prede 
termined sequences, it can easily be detected When an escape 
sequence is received, and Which of the possible escape 
sequences is received. 
An output signal of the channel decoder 44, representing 

the encoded speech signal, is transmitted via the A-Bis 
interface to the TRAU 2. In the TRAU 2, the encoded speech 
signal is applied to the speech decoder 48. A signal BFI at 
the output of the channel decoder 44, indicating the detect 
ing of a CRC error, is passed to the speech decoder 48 via 
the A-Bis interface 8. The speech decoder 48 is arranged for 
deriving a replica of the speech signal of the speech encoder 
36 from the output signal of the channel decoder 44. In case 
a BFI signal is received from the channel decoder 44, the 
speech decoder 48 is arranged for deriving a speech signal 
based on the previously received signal corresponding to the 
previous frame, in the same Way as is done by the speech 
decoder 30. If a plurality of subsequent frames are indicated 
as bad frame, the speech decoder 48 can be arranged for 
performing more advanced error concealment procedures. 

FIG. 2 shoWs the frame format used in a transmission 
system according to the invention. The speech encoder 12 or 
36 provides a group 60 of C-bits Which should be protected 
against transmission errors, and a group 64 of U-bits Which 
do not have to be protected against transmission errors. The 
further sequence comprises the U-bits. The decision unit 20 
and the processing unit 32 provide one bit RQI 62 per frame 
for signalling purposes as explained above. 
The above combination of bits is applied to the channel 

encoder 14 or 38 Which ?rst calculates a CRC over the 
combination of the RQI bit and the C-bits, and appends 8 
CRC bits behind the C-bits 60 and the RQI bit 62. The U-bits 
are not involved With the calculation of the CRC bits. The 
combination 66 of the C-bits 60 and the RQI bit 62 and the 
CRC bits 68 are encoded according to a convolutional code 
into a coded sequence 70. The encoded symbols comprise 
the coded sequence 70. The U-bits remain unchanged. 
The number of bits in the combination 66 depends on the 

rate of the convolutional encoder and the type of channel 
used, as is presented beloW in Table 5. 

TABLE 5 

# bits/rate 1/2 1/4 3/4 3/7 3/8 5/8 6/7 

Full rate 217 109 189 165 
Half rate 105 159 125 174 

The tWo RA bits Which represent the coding property are 
encoded in codeWords 74, Which represent the encoded 
coding property, according the code displayed in Table 3 or 
4, dependent on the available transmission capacity (half 
rate or full rate). This encoding is only performed once in 
tWo frames. The codeWords 74 are split in tWo parts 76 and 
78 and transmitted in the present frame and the subsequent 
frame. 
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What is claimed is: 
1. A receiver Which is arranged to receive at least one 

encoded coding property set at a transmitter and coded 
symbols Which have been encoded at the transmitter in 
accordance With the at least one coding property, said 
receiver comprising at least a ?rst decoder for deriving 
reconstructed source symbols from the received coded 
symbols, and a further decoder for obtaining the at least one 
coding property by decoding the encoded coding property, 
said receiver being further arranged for setting the at least 10 
one coding property of the at least ?rst decoder according to 
the at least one coding property. 

2. The receiver as claimed in claim 1, Wherein the receiver 
is arranged to receive the encoded coding property and the 
coded symbols via separate channels. 

10 
3. A transmitter comprising at least a ?rst encoder for 

encoding source symbols into coded symbols in accordance 
With at least one coding property, coding property setting 
means for setting the at least one coding property of the at 
least ?rst encoder, a further encoder for encoding the at least 
one coding property of the at least ?rst encoder, said 
transmitter being arranged for transmitting the coded sym 
bols and the encoded coding property. 

4. The transmitter as claimed in claim 3, Wherein the 
transmitter is arranged to transmit the encoded coding 
property and the coded symbols via separate channels. 


